Early attempts to review the research regarding peak and flow experiences in sport 1 (Kimiecik & Stein, 1992; McInman & Grove, 1991) were published at the same time as the 2 first studies. Hence these reviews adopted a mainly narrative approach -reviewing and re-3 stating Csikszentmihalyi's seminal findings and exploring how they may apply in sport. 4 Therefore, the body of sport-specific flow literature that has emerged since 1992 has yet to be 5 systematically reviewed. Flow is particularly relevant for elite athletes who perform and compete at the highest 7 levels, under the most intense pressure, and with the greatest rewards at stake; therefore even (Jackson, 1996) , and are regularly involved in the challenging, competitive situations that are 14 suggested to facilitate flow. They may also have developed exceptional mental skills which 15 facilitate flow experiences. Hence in sport-specific flow research to date, "elite athletes have 16 been the population of primary interest" (Jackson & Kimiecik, 2008, p.385) . 17 Research has also been conducted in non-elite sport contexts, e.g., recreational sport, "optimal experience does occur for these kinds of participants" (Jackson & Kimiecik, 2008, 21 p.390), however there could also be differences in how flow may occur or be experienced 22 between these settings. The nature of competition, which is dominant in elite sport, could cause 23 participants to focus more on extrinsic (e.g., results) rather than intrinsic (e.g., flow) aspects of 24 the experience, while it has also been suggested that non-elite sport participants may have an 25 occurrence (e.g., Jackson, 1992 Jackson, , 1995 ; and (iii) investigating the potential of controlling and 1 manipulating flow (e.g., Jackson, 1995; Sugiyama & Inomata, 2005) . The issue of how exactly 2 flow influences performance is also interesting and currently unclear (see Engeser & 3 Rheinberg, 2008), however this review is interested more in flow itself and not its correlates. 4 One possibility though, which does not appear to have been explored yet, is the relationship 5 between flow and psychological momentum which may shed light on this issue.
6
The systematic review process aims to evaluate and interpret all available research 7 evidence relevant to a particular question (Glasziou, Irwig, Bain & Colditz, 2001) ; it attempts 8 to be systematic in the identification and evaluation of materials, objective in its 9 interpretation, and reproducible in its conclusions (Smith, 2010) . This method provides a 10 powerful tool to establish generalizability of scientific findings and summarize research 11 findings to provide ideas for future research (Mulrow, 1994) . A systematic review was 12 deemed to be more appropriate than alternative methods, e.g., meta-analysis, which involves 13 statistical analysis of existing quantitative data (Borenstein, Hedges, Higgins & Rothstein, 14 
2011
). As discussed, the nature of research into flow in sport has lent itself to qualitative 15 studies which are not compatible with meta-analysis. Where systematic reviews are 16 transparent in the selection of included studies and the decisions are specified clearly, they 17 are not limited to quantitative analysis of the data, and can include some aspect of quality 18 appraisal and interpretation of data, offering an advantage over the "unthinking mechanical 19 nature of meta-analysis" (Torgerson, 2003, p.10) . Therefore, the purpose of this study was to 20 systematically review all existing research relating to flow in elite sport. Specifically, this 21 review aimed to summarize existing literature exploring: (i) how flow states are experienced by 22 elite athletes; (ii) how flow states occur, and are influenced, in elite sport; and (iii) the control 23 and manipulation of flow.
24

Approach
25
Development of Search Strategy
1
The development of a search strategy within a systematic review is an iterative process, 2 essentially refining a strategy from a series of preliminary searches which are evaluated, and 3 discussed and/or reflected upon (Smith, 2010) . To begin this review, a list of key words was 4 created by breaking down the research question (cf. Smith, 2010 ) and trialled in a preliminary 5 search on the SPORTDiscus database. The returns from this search where then sampled (e.g., 6 every 10 th return examined and assessed for relevance), and mined for alternative keywords that from this exploratory search were reviewed, and the process was repeated until the most 9 efficient and effective search terms were identified (i.e., those returning the most relevant and 10 specific studies). This process also identified a number of irrelevant terms which were 11 repeatedly returned (e.g., blood flow) and were therefore noted within the search strategy as 12 'limiters' to be removed them from the final results. The list of search terms employed was:
13
Flow AND (State* OR Experienc*) 14 
AND
15
(Sport* OR Perform* OR Athlet* OR Exercis* OR Motivat* OR Experienc*) 16 
NOT
17
(Blood Flow OR Optic* Flow OR Expirat* Flow OR Ventil* Flow) 18 The databases deemed to be most relevant (based on accessibility and relevance to the was relevant and compatible with the three aims of this study (e.g., a study using elite 13 participants and mentioning flow, but with no relevance to the aims, could be excluded).
14
Search Returns
15
The how an athlete could experience 0.8 of a dimension). On the basis of these two sets of data, the 24 athletes involved have commonly reported experiencing approximately five of the dimensions at a time. However, these findings are not discussed in either case, and it is unclear which 1 dimensions these were, and if there was any consistency between them (e.g., typical 2 combinations which essentially define the quality of the experience).
3
Frequency of experiencing flow states. One study (Jackson, 1992 ) discussed the 4 frequency with which the elite figure skaters in her sample experienced flow, reporting that 5 81% of her athletes did not experience it very often (although no unit of frequency was 6 provided). Reasons given for this included the fact that it was difficult for "everything to be on"
7
(p.177), because it usually only happened in the biggest competitions, and the rarity of being at 8 one with your partner. proposed that team-level flow in soccer could be experienced since players in the same team 22 share some common aspects of experience (e.g., the same opponent, weather, coach) and are
23
highly dependent on each other as they share similar goals (i.e., playing well and winning the 24 match). These authors also suggested that this could be the result of contagion effects, where 25 individual players transfer their own moods and behaviours to other players in their team.
1
Findings showed that perceptions of flow at the team level had a positive relationship with the 2 objective match result in that flow experience was higher when the match resulted in a draw 3 than in a loss (the differences with winning was not significant). Jackson discussed that, although it is proposed that movements in flow seem easy, some 9 athletes were aware of exerting effort, which they found enjoyable in flow. Jackson suggests their sample mentioned a heightened state of bodily awareness, including a strong heartbeat, a
21
"tingling" sensation in their muscles, heat in their extremities, and a feeling of "boiling" inside. Table 3 .
9
There is considerable consistency and overlap across the identified influences in that ten 10 factors were found to influence flow as facilitators, preventers, and disruptors. influence flow occurrence.
10
Athletes' perceptions of control over flow. control (see Table 4 ). Some of these findings appear to be contradictory in that certain factors were perceived to be both controllable and uncontrollable, specifically concentration, optimal 1 arousal, motivation, and positive/negative attitude. Hence it appears that some athletes feel they 2 can control certain factors while others do not, again alluding to a role for individual 3 differences (i.e., it is unclear where the locus of causality lies).
4
Restoring flow. Chavez (2008) also investigated the factors associated with reinstating 5 flow after disruption, which 81% of the athletes in his study perceived to be possible. Themes 6 of positive thinking, task orientation, relaxing, clearing mind, thorough performance and 7 building confidence were reported by these athletes as factors that restore flow. This is an 8 interesting and potentially very useful idea, but one which appears to be somewhat novel in that
9
Chavez is the only study to address this theme.
10
Intervention studies. Four studies investigated the effects of psychological 11 interventions on flow experience in elite athletes, using slightly different designs. Lindsay, increases" (p.226) in flow when imagery and music were combined during pre-competition.
11
These authors conclude that this combination "generally had a facilitative effect on flow"
12
(p.229), while also noting that further research is needed to confirm their findings.
13
Discussion and Recommendations
14
The Experience of Flow in Elite Sport 15 The first aim of this systematic review was to summarize existing research exploring and ranked them in order of prevalence between studies (see Table 2 ). This variance could be 19 explained by the different variables across sporting contexts (such as type of sport), as noted by 20 Jackson (1996). We do not suggest that this ranking will generalize to all sporting contexts, but 21 it does provide an indication that some dimensions may be experienced more frequently (or 22 more readily reported) than others, or could even be more characteristic of flow experiences. These differences should be explored and compared in future. 
The Occurrence of Flow States in Elite Sport
21
The second aim of this systematic review was to summarize the existing literature 22 exploring how flow states occur in elite sport; its facilitation, prevention and disruption.
23
Findings suggested that there appears to be one group of ten concepts that generically influence 1 flow occurrence (see Table 3 future studies in sport gather empirical evidence that address the efficacy of this explanation.
16
The majority of flow research in sport has focused upon situational factors involved in 17 the experience, while the influence of individual differences has largely been neglected. proposed "a number of dispositional factors that together could make up something resembling 7 an autotelic personality in sport" (p. 392). These factors were goal orientation, perceived sport 8 ability, competitive trait anxiety and intrinsic motivation, and while the findings of the studies 9 included in this review provide some support to this suggestion, more research is clearly 10 needed.
11
The Controllability of Flow in Elite Sport
12
The third aim of this study was to summarize the existing research concerning the useful indication as to the potential controllability of these states, it is perhaps limited in that we 22 do not yet know the extent to which it is controllable, or, more importantly, what the athletes' controllable, on the assumption that increasing controllable influences will help enhance flow. However, just because these factors are perceived to be controllable as well as related to flow 8 does not mean that they cause flow to occur, or guarantee its occurrence. This problem 9 highlights the need to fully understand the mechanisms underlying flow states, in terms of how 10 it is experienced and how it occurs; and then such controllable influences could be tested as Scale, or an early variation, the Flow Questionnaire (see Table 1 ). This could mean that the Second, in quantitative studies using the Flow State Scale, questionnaires are often 13 distributed after a certain performance, and any flow state within that performance is 14 measured using a Likert scale which also enables low ratings to be provided. Therefore, it 15 could be unlikely that flow is experienced in that specific performance given that flow is so 16 difficult to predict, and it could be difficult to be sure that participants in those studies were 17 truly in a state of flow. In future, researchers could distribute questionnaires after events that 18 are more likely to be optimally-challenging, and therefore more likely to facilitate flow than 19 normal performances, e.g., finals.
20
Finally, in regard to qualitative studies using interviews, the technique researchers use In exploring and describing flow, studies have often conducted in-depth interviews 21 discussing previous flow experiences and retrospectively relying on the participant's memory
22
(e.g., Chavez, 2008; Jackson, 1995 Jackson, , 1996 . While this tendency has been as argued to be a which could be tailored to, or provide guidance for, studies in sport.
8
Use of Csikszentmihalyi's flow dimensions. All studies made explicit comparisons to 9 Csikszentmihalyi's model of flow, which has been a key framework for research in this area.
10
Indeed, Chavez (2008) was the only exploratory study which did not deductively code data 11 into the flow dimensions. An issue with over-reliance on deductive coding is that findings 12 could essentially be shoe-horned into the flow dimensions, without allowing for evolution or 13 refinement of the theory, e.g., to be more specific to sport. There are also instances where 14 such coding seems questionable, suggesting such a show-horning effect. For example,
15
"endless supply of energy", "body feels great", "no pain", and "feel strong" were coded into 16 autotelic experience (Jackson, 1996; Sugiyama & Inomata, 2005) , which is defined as the fun, inductive analysis to let themes emerge from the data, which can then be compared to 20 Csikszentmihalyi's description of flow.
21
Other issues have also emerged from this review, firstly in terms of overlaps between suggests that these too could be considered as conditions of flow. sufficient conditions may be useful in this regard, which could also help researchers begin to 10 explore the causality of flow. Overall, however, these findings suggest that flow theory should 11 be at least critically evaluated before being adopted as a framework for investigating flow in 12 sport, and that there could be an opportunity to take steps "towards refining 13 Csikszentmihalyi's…model of flow to more specifically describe flow in sport environments" identifies studies that are diverse in their design, methodological quality, specific 22 interventions used, and types of athletes studied; all of which may affect validity.
23
Additionally, the inclusion/exclusion criteria employed may have excluded literature which 24 could have been relevant to answering some of the aims of this review, but did not meet all 1 criteria, for example, relating specifically to elite sport. However, some of these issues (e.g., 2 the limited number of studies available in certain sections) are unavoidable due to the nature 3 (and limited amount) of research in the area which this review was synthesising.
4
Furthermore, as a narrative approach to synthesis was adopted, procedures of enhancing 5 trustworthiness were also employed (e.g., peer debrief, audit trail, advisory group) which 6 aimed to overcome, or at least minimise, such issues.
7
A final limitation is that there is no comparison group within this review (i.e., the focus 8 was solely on elite athletes) and it is also interesting to question whether flow is experienced athletes to experience flow (Jackson, 1996) . A set of ten factors have been found to influence 10 flow in terms of facilitating, preventing, and/or disrupting; leading to the possibility that these 11 could be the essential "ingredients" in producing flow. Finally, despite its anecdotal reputation 12 of being elusive, and research suggesting athletes do not experience it frequently (Jackson, 13 1992), the majority of athletes participating in the studies sampled perceived flow to be within 14 their control, at least to some extent. However for knowledge to progress, we argue that 15 research should move from such description to explaining flow, and explicitly searching for its 16 underlying causal mechanisms. We also suggest there are opportunities to refine 17 Csikszentmihalyi's flow model to be more specific to sport, and methodological issues which 18 researchers can overcome to provide clearer, more specific data.
19
The possibility of being able to enhance the frequency and quality of an elite athlete's 
